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[ft*«5] ff:£«2{ciE^<z>i&^iz:viJ-(ci£^T, 

&maffimzm^y-v-Btfmi&zti-c^z. m^yv. 
^ & * -r & x tf y / * )v -f m & 
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#3* 10-289781 

[g#ai 2] «#^173rMl 0©^1*nfr-:SlCfa«©?8liC1z:v-9-£:*!J 
[0 0 0 1] 

[3&t8©«-r5&fl5#sM 

■r*. 

[0 0 0 2] 

[*£#©&ffi] 
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[0 0 0 3] 

© P n g^r few V % 3! # ft A T * 5: W -6 i: £2.* S: *?■ #38 S S W S ^ 
[00 04] 

mzmmmmt LTmmh-c^z. Mz.\z. t ;i> $- ^ ? a ©*mm 
3t->yxhn-A (A) —m+Ammvffimvmm&mitmii-tzzLiitftii&z 

[0 0 0 5] 
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( h tt, w*©«e»©«fc*«^tt#**;rfc#»&*iTv**. 

»#-r*ltf. h>*A<JSSiti. tt«CJ:oTf3ft©l84£M©SHfrittM&Xlg-r& 
£ t IC J: o T«*t*r t # °I|gT-fe 6 . If |Q©ttttJf <Z>«flS*l«5©ffi»Afl[ fe 

[0 0 0 6] 

R=Rs+0. 5AR(l-cos0) (1) 

nf, Rs teft?gi§&ep;tabfc££© h>*;i/jgm&*u r©t^©M 

S5 (1) ©«#-T5i:r5l*, «HD«»«*»T? 2 o fcHC^iac 
L&££, «fls#i«ii©**M9aEtto=i?n (cos 9 = 1) fcftu. 

izvtctz, mt^faoftttftmito = i 8 o° (c o s e =- i) h 

>*;i/«m«R = Rs +ARtiS. *H^«tfT'{±, ffc-?0US-*-«J:3IC, 2o 

te^©^S*tt S fifflJ^ttMi: LT^©^#*|oltt@^{B!I^iffi«©a'fb*[pJlc*r 
U-S[*-r*J:-5K:»<«KW«IS*iT^*. 3©i:£, 2-3©«ttJg©«-ffc*ffi 
(DfflftftmZO = 9 0° (cose = 0) tfe'J. h>*;i/®SiliR = Rs + o 

. 5AR£&S. 

[0 0 0 7] 

at*>, M&&m<Dm<tijfatf-mLf~£% (e=-ifn) . H>*;nsj5xteR = 

Rs ©*/hffli:«c»;, W«tt»©»Mfc#rtJ#£*f©i:a (9 = 180°), h> 
^;i/gSttR0 = Rs +AR©ft^c«i:*^ 0 got. *«&«©£ ^WBttS© 

9 o° sr^&t vt=.vafr<b±mi<m<nmMmzffim<nMtitf'&bnz>z.£Liz?£ 

[0 0 0 8] 
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„ L^L. m&-£M<DPimzi,Z^ upS^-gfc (Nup) tdowni^S (Ndown 

, upSttXttdownStt) fcjg*?r£C:&«. 
[0 0 0 9] 

[0 0 1 0] 

h>*/l/«»tfiD*fMS (AR/Rs ) fc«©J:5K:. tt?tt£&«8ttJf 

A R/Rs = 2 X PI XP2 / ( 1 - PI X P2 ) (2) 

r't% PI 

P2 : «I#©ttttJf 

[0 0 1 1 ] 

P = 2 • (N up— N down) / (Nup+ Ndown) (3) 

IIT', Nup : igtt£«|*lg|5© u pf^R 

Ndown : ^ttgp^SPOD d o wn|?S 
&«*©£•«* Pt±, lICJ:oT(i5 0 

roiavNffl&^ot^tjfey. zoim^mmmzit. h>*;i/&m©^-fb^ car 

/Rs) «:R+%C!)fi«t*{t*««W»^**ii:(ca:6. 
[0 0 1 2] 
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'&&&%frX\^M%&tm%t (MR) ilLT, A«ttttftS«C«lJR (AMR 
) Ttt**ESEfK*ttO. 6%lg%t^'J, £&g*8MS$t&A (GMR) T' 

[0 0 13] 

bfeTMR (tunnel-MR ) F£, SElcH^bTW^o 
[0 0 14] 

Sffl«tt«©±K:^j£3*vfcfl5l©lKtt&JB«4 fg— co&ft:£«Ji©JLtc?§? 
[0 0 15] 

ttJI8;ftaU:a!*«9li. -$&{C&oT, ±»M 1 2 S:«?tffr*. TSPS 1 0 

o 

[0 0 16] 
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&J**J, RffttS. 3nmgSffe5. ifgg!511 Al-AIgOgK*^^ »J , KiP 
ttl. 3nmISf*5. &3fttt1£JI 8 te, FeMnRfr 5>j£ »K I^S4 5nml 

[0017] 

4VMi:#6ift««tti (7'J-f) 3 MCoR4, 61C&£*1 

2iAl-A10Rtt, tt«tth>*-n/«^S:*J«-r*»V^aifl:T^/5-3.9AJI(A10 R 
1 1 &ii^-rSt;©T-fe-5. 2#B©NIFeRttfl&#©!|«ttJfe 

fey, «ft#ffl#H£S4xTv**ri:*&B£««tt« (tf>KS) 7£ffci*:£> 

6itwfew&&m7 tmmizmm-rz. FeinRu:, m&wmnsi t l 

8 fc^S*!*. 
[0 0 18] 

, flB*itflc*e> fcEflitJ^Sfc, 3 BHRltttt 

tt^MM 4 ©wc * I* t. ts=.(DWSi±mM 6 (Dmtun t a>^nn m. e t?mt t 

Sfe#>, »«tth>*/Ulfc^©fitfiSMfc«:jK"r. SP*>, iffiTMR (tunnel MR 
) LT, * (1) Kl^l/fcJi^fChV*^*!^*^^*. 

[0 0 19] 

mi (B) 14. 01 (A) tCa%"T»«tth>*/HiaS:*!l«bfc««-fe>-9-(0 

a«tsefls®wje&ttwr***HT»*. ±awii 2i:Tas«i o©ia»c, «ss 
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[0 0 2 0] 

ffiaSnSafrl/T^S. S2ic<fc££. JW8lftf-5 0x^f*/F .(Oe) - 
-10 O e — -tfn 1 0 Oe-»+50 O e ICotU #& 0 . 0 

%-*»0.- 0%-»J»l 0. 0%^2 0. 0%->3$20. o%©iira?W&«#t;se 

-10-+ 10 O e«6HtC»V*T. J» 0 — 2 0 %G)l8tf[»»ftfiSt3Effc*S:^ 
tlt^flBbfe- -3 0-+3 0 OefSHfCi^^T. &J0%~ 2 0% 

[0 0 2 1] 
[0 0 2 2] 
[0 0 2 3] 
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[0 0 2 4] 

[Sg£fi¥S!:-f SfctoCO^g] 

#»iHK:«*i8ft-fe:/-y-tt. maxims (a) tc^-ri^ic 

[0 0 2 5] 

, *<Dffimtfmm&m& h > * ji&-&izBim ztiT^zmmmafgimz tots 

[0 0 2 6] 
[0 0 2 7] 
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#5p 10-289781 
[0 0 2 8] 

Mt&SAMeftl^. SB-©8Stt:£JRJii:> tirEJftfMI i: . «-©&«:£« 

mm2c>(DM&m<Dmij%:mm-t2,m%.wm&fgt.. KMttit, -has 

[0 0 2 9] 

tt*rtt>ll}*6. 3gL<tt. -tresis*:, «rfH^ttM©U^«-§-^#tCBjfg 

[0 0 3 0] 

^-sr -fe >*gp©#^©fiSE©^-ffc©Hl^(i, «tt®©Tf-&©i&«&S 

-frSPiJ-^f XtCjfrb e>-T^:^ < ft o T feft, jfc^MEfttC J: SK«JMSg>^gfc 

JSil>t6I ttfffi&S,, re>UT, SaEttS©-d-fefCjgH-tS?Kffc*l«ir©I@HgS:ia 
^■TSSIH&lieflStc^BSJL, SSM-fe>-y-©^SS:lSF-h-r-£>-i:A t ffi3f5S„ 
[0 0 3 1 ] 

^JSWCflkSlKA-feflNi, AMR&tfGMRlCifcigtLT. 
b T -« £ ft v^JSSaKflS * » * r i: # ffi* 6 . 
X(C*98i!l!fcffi&l8ft'sy Kit, ±a©8*t>*S:fl|fflLT**SftfeaH 




1 1-3049043 




iff 5p 10-289781 



[0 0 3 2] 

[?8t9!©|gi6©J£J£] 

(Ci:oTift^-rs„ S3 (A) tt, ^Jfi^JBCfcS^fcrw^rTOJt&ifroh 

03 (B) K«c«9i:UT$ , 5lC{i*bfcX^>A^-/#ig$:^o^-fe>-b-(Z) 
[0 0 3 3] 

@3 (A) ic^l-ieiic, #|«6»ttK:****-fc>im, TSB8ffi2i:J:g|S 
[0 0 3 4] 



ffi!E^¥ 1 1-3049043 
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^ 1 0 — 2 8 9 7 8 1 








[0 0 3 5] 




f LT, ftfllBt -5 «fce>(C, i©iz>-9-g|$l 3C9^©-9--f Xt±, 03 (B 




) tCW*bT*W*-*«*t-fe>*0«ttJi©«Wt©*>fX (hXL) tCBg^L< 




&otv^. tot. ***g^ffi{c^s^t>-9-ii, m&m&tyvBi 3 & 




— ^HC^b-C^S©-*?, ^ffiS©-^ Xtt, 03 (B) CDfi£3feCD?K^y 








[0 0 3 6] 




3^(c*rbT, 03 <b) iz^mzmmLt~x¥>rt)v-7m3kzn^>mn.t 


• 






BEffibTV-vS,, Z.<Df&k<DX\£>rtJI/-7Mma>Mmj&K.WilsXti.* 03 (A) {C- 




5%-r^tr>A,»u^«ijft©-tti4:Hi5T»y, tspsi o o tj:»jf i 2 o torn 




izmmmi 1 o i^sfibfeiwitts. tspmi o o i 2 0 




It, 03 (A) T«l8bfc©fcHeJMiJ*S:i*^TV*S. 




[0 0 3 7] 












tr>/^^«ati*oaft-fe>-9-ea:. «*«»Hsi« {c*f-r&-fe>-9-sisi 3 0 




«, 2o0>|fcftjfl 5 0-1, 1 5 0-2X-$k&nt=.3ft (SSttSSP^tt, BPt>hX 




L) tftot^S. 




[0 0 3 8] 




03 (A) ®*SU6^ffiJC#S«5C-fe>-9-i:E3 (B) ©$fcfCffi§g b £8^,12 




^ifSrifc^-TS M#©-fe>-9-SP 1 3, 1 3 0 ©-tf--f XteSJf ^ 12 




iu# 1 3tt«i^»©— ff©««K:Rj£S;riTV*S© 












[0 0 3 9] 
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to o 4 o] 

^■wah*ia<z>^is©*»s:2w-rK:eaK:iB«-e**. bp*, t^tsno 

[0 0 4 1 ] 

ZLtUC^f" LT. JfeKI|KBLfc«««»1r>-0- (H3B) Ttt. SS«ttfO!) 
£fK«#"fe>*»l 3 0 £&oTV^r «tt«cDiS«*#iRi<3D7fffih ( = 

hs) <Z>»»*:gtfT, 3 0<O#^<0«B(Z)lKftG)iae^btC< <* 

1 2 tSfllAT^S. 
[0 0 4 2] 

TSPMioti. TSP®ffi2£, SSMSsffiJi (T»*, 7'J-l) 3 fc. -co 

Ba«we»©±^»«aixfe*-©attA«M4 t&*bTv%&. gin 1 



ti*5E4f ¥ 11-3049043 



10 — 289781 
[0 0 4 3] 

Rfffcl:£#»ic*to&£v^ Ifiil 5 ©if ©f^ Wtc^fJSt 6$ -©i 
<Z> Jh# *C*«a tl fc H^M^ffi* 7 , 8 ft tf_t*«« 9 IC £ V*T % R 

tone, r(Z>*3fcSP0)ia»- (EI»flB«) 16tf, 03 (A) ICBHaUTSUHLfc 
[0 0 4 4] 

scut* #*b<tt. a«»fl:Bt**jatanfes.iat«*&rt;*. 

gfi«ttS3H **L/<tt. Rff»17nm©NiFeSfre)«6p 
Jg-fiMME^JBMMfcJ:. &£L<\*. mmffiS. 3 nm<OCoR**e>rt*. 
[0 0 4 5] 

. 3 nm<PCoW»S>J&<5. Atf »^g>«tt^MJi 4 , 6 tt, CoM<P£il^ff 

R**"6NiFe0| (SflI«ttl3XttiS«ttl7) yi^feft, 
efiliffil3Xli@S«ttI 7 ICC ol^Ifc^C^CJ: y Wv^MRJt&SS 

jER-rsfetoicKw&nTv^s. 

[0 0 4 6] 
NiFeR*e>««. 

S»«ftJi8tt. #*U<tt* KJPM 5 0 nm<DFeMnK**e>/*£. 
±»H9tt, TSPS^2 ^IH^^C. ffth<\t. EJ¥»5 0nm©TaI^b 
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f£5„ 
[0 0 4 7] 

(tunnel MR ) t4oTW. X fcf > A;i/^Jgh It it. 2o©SSttJI (IP*) 

, e ftffiu&ttJi 3 sjfew&tts 7 ) <DmKm&&mMT*&zcom * , 6*$- 

ftI2@ U @Jfe{S0H8f£S 7 ©J&ft&MJf 6 ©S£ffc#ft©* £ 

2o®MttI3, 7 ©Hie (XtcAttfttctt, I-M^Sr®! 

Mii4, 6©fg(c) , m^mimszmmmi i i:LT^aaas$-&s«it 

[0 0 4 8] 

Roc t • e x p [t] (4) 

ftoT, T$«ffi2 £±gpm*I9©lSfcttS£mSfs&8£-ti:, h>#;i/«Jisl8 

9*&Ttt««2£-e&. *®ffi){C, S&lUf 5©KJP©fgv^^l 6lC*ffS-T£ 
£»«ttJf8 3((»&aftfl||l«tt»3*-e©«.JfolH«S:!ie*v6. £©iSJ|t, r©K 

[0 0 4 9] 

SfcWtffi&e £ LfcfcS, h>*;i/jgSSRfcfc. 5£ (l) T^-rcrfctfffl**. MP 



&SE4#^ 1 1-304 




jf£5)Z 10 — 289781 



[0 0 5 0] 

H 4OT3 (A) lC7*-r«fc3lC, -fe>-9-»l 3tt, *«»«>-»©««£» 

U, -t(D*-f3Ctt, ftC«36l/fe««-fe V»ffl*tt«*« (BP*- ^3 (B) © 
-fe>-9-SP13 0) tBDK:«J*a*lTV^*. £©£<*, -fe>iM» 1 3 
*|*©***^«CJ*«+*- 13 It, &ffi«© 

feSttfC. ©«BT**K:*Mfc©IBrtR#fli** i •? ICfc 

0 5-08 fcfflUT, 03 (A) fttfH4T«Wbfc«*-fe>*©»Jfi*atK: 

•3^T««rr*. ^rt'H »vM|ift»M1K«©*i*#S©«*£ 05 (a 

) ~@6 (C) »CJ:y*l U @7 (A) ~@ 8 (C) K«fc»J 

fB 2 ©K5t*S 5: Si W-i" & . 
[0 0 5 1] 

^ (Jgl©SBfi#&) 

0 5 (A) (C) tt. SMRUT, « 1 ©JB6*t*fe»Wr*HT** 



05 (A) ^-TJ:^^ g«KftK«t«v^Si»«l«:M*-r*. 
l<D_tlC, ^yCy^iS&Ji^T. TagS:Ig»5 0nni«it5 o 3©Ta^tt, 

*^3j5j*tfec, Tgpm@2i:bTatg-rs„ T*««2©JtC. **J3 0 0 Oe 

[0 0 5 2] 

05 (B) fCaVtJ^lC m*13i:l/^H9«#U *©#£. ' 



ffiSE#¥ 1 1-3049043 
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05 (C) fC^-TJc^tC. ^7XYifffi$:S^T, AljBICD*Hft»ft bT. 
*— ©■ftT^/^-a^ABlS-irc-rs (EP*b, A1-A1 2 0 3 K) . l/y* 

aiiB"r«*^iBm5 1 bT«stg^£ 0 

[0 0 5 3] 

0 5 (D) K^-r^tc. BOP, AlKftKJWSl. 3nmfiSIfS 0 H«tC. 
^Xv®ftffi$:ffi^r, AljK<Z>*ffiS:BMfcbT* fr<Z)ift7;^-aOAI 

5-2tc-r^ 0 rog^ m-(Dm4kTji<-n.iyi±m 5 -1 £^-<Z>^ft7;i/^ — 

^^AR5-2i:^6jg«S*ife«B»JS5tt. iZ>*Wl 3T?ttKJW&l. 3 nm 
[0 0 5 4] 

(a) ic^-tj^ic, m^mmvts<D±iz, cok&bmf3. 3nm^t 

MlZ. Col0±lC, NiFeRS:JB|JSJ9i 7 nmjSItS. ISfC. FeMnKSrBI 
Jf£$j5 0 nm/*]R*-S. fR^SS/SflU CoR**&j8s»- OOi&tt&MJi 6 ^NiFe^ 
*&**H««l«ffiJf 7 fctt. tT>jf (Hft*) fcbT. FeMnJKtt&Mtt 
SJf 8 ilbT^ie i-^> 0 
[0 0 5 5] 

06 (B) iZjjktkolZ, *^»JK*a>»»fe, -f y^tt, RIE ( 

reactive ion etching) ffi*S:J§^TBt y Bft£* £ ©flfc V »^fc»4Hc*B»JI 1 
5-1, 1 5-2$:SIt§ 0 *<Z>«, iill 5-1, 1 5 -2fttfcRM*rttJf 8 <0_t 

imzmmms o nmauts. ^oia^m. fB^jseu _tspms9^b 
t«ibi-s. seami 5-1, 1 5-2tt. ±mw>ms z.T&nm2tfw.m^xi$m 

[0 0 5 6] 

S6 (o izBt&oiz. ^<D&-o{zm&zftt=.m%,±>vi$. ±as«ffi9*^ 



ffilE4f 3* i 1-3049043 



#^P1 0-2 8 9 7 8 1 

SP#icmtf»ift{cS£*u r ©«s## as i 3 tLTlifB-f S3h{C&£„ Kft 

[0 0 5 7] 
(g|-©$g3£#80 

07 (A) -0 8 (C) It. SSUT. ^-iz>-9-©m2©S?3t*S5:Si?Si- 

07 (a) icjst- «fce>tc, e^sf-fbK^#^fcsia«i sffltts. r©*« 

©_LfC, */t-y #«&;§V>T, IaS5I^5 0nm^It5. KOTalli, 
[0 0 5 8] 

07 (B) ICj^-r <fc3fC, t^tSl 3CUi?Xh2 lS:i*U -£©&, r 
(Pl/S?* hftffjg-gHBtt&MJf 4<P±C < <PAl 2 0 3 IK5-lfcBMH&2. 0 

n mfiKK"^"5>. 

07 (C) (C^ti^lC, l/S?X h 2 1 fcBSbfcfc, A1R&KJM91. 3n 

r (ffi-®Ai 2 o 3 R) 5-2^-*-*. r©$gm, «-©®fkr;i/^— a^^gs-i 

Tttflt*»l. 3 nmtfty, -t*lJa^©»^T?H:BtJW&3. 3nm<Z>t&WVtf 




ffifE#¥ 1 1-3049043 




10 — 289781 



[0 0 5 9] 

ar. ^i©|?ltShlltJ:9i: < m$ki<tiZ>o BP*., H8 (A) iz^k-tii 

HiFeK7ftBt*jl9l 7 nmrtR-r*. JgfC, Ej£{BJ&teJi 7 ©_hlC, RS$st£« 
8fcbT, FeKnKfe|S^5 0nmMtS. 
[0 0 6 0] 

08 (B) KTjk-fZolZ. ^S$^fflgP^$r, ^f*>5y>m RIES 
«fc«V*T*yBfc£, 3©m»Jlg?V>fca5^{Cie^Sl 5-1, l 5-2&Sgt5 0 

^if 1 5-1, 1 5-2&lF^:^eS8©_htC, ±SP^9^LT. Ta 
At£KJ*Jtt5 OnmMfS. 

(— 5fe©*S!e*«S) SrifeUfeS-^, WMtTKS.— a.^A^f>^^Sg^K5 

fCvyKfcl/T, fiaeflKCttSaa-^y K (inductive head) yn, £ 
1/TGMRa y FfcJgtV M^y Kfc-frffc Lfca-a-^a&^y KffMgBSft. 

[0 0 6 1] 



ffitE^sp 1 1-3049043 



/f£ip 10 — 289781 
[0 0 6 2] 

09 (a) **jt*»^«*a*^>3-y^«ffla*i*«»-fe>*5 0 

^tSt'fe§. r 5 tWVt, 8tt»?GNDi:, ffi 

i7A^dPA-OUTil. (IJAB»?B-OUTi:S:#bT^5. «ftiz>*5 0 
t IT, «^^V^ffii3A^A-OUTCD^fC^^-(Z)^ffih>^;i/^ 
g^TMR (tunnel -MR ) l^ft^Stl, t«?V^ffl*B3g?B - OUT© 
IB IC Bff - (3D h y * frUk&Xfr TMR 2 $ *U g*5g^ G N D £ ffi 

*AS?A-OUT^Clif£©Mtth>*;^*^TMR3 *l 
, Jfttfi^^GNDfcffl^BSSrfB -OUT©|ffltC«*Bg<OSfi«tth>*^/«-&3* 
?TMR4tf86SntV^. 
[0 0 6 3] 

Matth^*/!/^*^** (BJJ*u TMR 1 — TMR4) M", 6®0>h> 
(5 1-1-5 1-6, 5 2-1—5 2-6, 5 3-1-5 3-6, 5 4-1—5 4 
-6) eH««t8FoTV>5 a h>^;i/^3S5 1-1-5 4-6CO#^CDS-&® 
jRteitS 50itimX50jK m-£&£ 0 

09 (B)-tt, 09 (A) <Z>««i?>*5 06D«fflifia»S:*i-H7f»S. 
[0 0 64] 

09 (a) tciRt-afttv^^sa^feMi^KiRw-r*- ft-r* @9 cc) 

Kb, 3EJC3t«bT«-©«ttAJII*i:l/TCoBlS:Bt»»3. 3nm«t^ ( 
[0 0 6 5] 

3nm«lU SStlMJf £ bTNiFeRfcRffift 1 V nmffiU S&i&'ffiii 
tbTFeMn|RS:Kj5*&4 5 nm^Kbfc. MIC ^£>±tC±g|5ffi|I£: bTTaR 
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[0 0 6 6] 

no (a) k. 09 (a) izjK+m^3Lyzi--sr<Dm%.i&trimmzmis.(fiic 

^tET'feS. 3$ (1) ICR&LTfitSLfciplC, ®itth>^^f?T 
MR©_hgPJil 2©^b*I^Mupper KTSP® 1 0 ©^-ffc^toIM lower tttSt" 
SJ:e>lC, S&SSttM (FeMnflg) 8 T'H^^tlT ilO (A) {C5VT«fce> 

&8Sffih>*;i/S-£iSt^TMRlC*f 1 2©^fc*(^JMupper t.m& 

Mupper fcTSflM 1 0 ©ISHfclfr ftM lower l±, m V 6lg<Z>¥fT fcHGUCfc*,, BP 

2o©&ffc#i6j©*B*r#ge tt-tfn & (i) 

[0 0 6 7] 

»«tth>*-n/*^» ; ?-TMRt#u^aiJ«||i3B«*n©i:*, TSPMi o©^ 
ffc^ftM lower ttHfeb, ±®M 1 2tTSPMl 0 ©^^©ffi^ma- 6 9 
0° fcjfc»J, * (1) «fc'J> »«tth>*/l/tS-&*-f TMR<D««t«a:R=RS 
+ 0. 5ARtft5. r©^S5^#ifn©h£©&j>vfiIS:R0 

iatth>*^*?TMRC#l/±*Il 2 <D«-ffc#lftMiipper ££*f# 

wer ttEHEU ±SPM 1 2©^-ffc#itSjMu P per 1 0 ©S£ffc;frftM lower 

tt£**fljs©JM?fcw«K:!{it*. bp*., 2-D<om^m<D^M^me izi 8 o° 

* (1) <k';, Mfth^*^*?TMRC9StfflttiAlJ: 
ty, r = r s + ar^&s, d©£:£©S;*:i£J7i;'fii&RH 

[0 0 6 8] 

J^Jttcfc y , fl-WSSJIW-H, i?n, + H©fcas©3SH8ttr»>*;i/J(te* : ?-T 

MRCDgJiiilt RL , RO , RH £&y. £*li&fflW£&ttRL <R0 <RH fc 
fc&„ £©§8&&0a*L£:©#, 010 (A) T'&-5„ 
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010 (B) tt. dCDx^n-dfcBSfNKafeBHB-rsHTftS. &$ffi^<Z> 

. TMR1 -TMR4 tt, y h 5 5 OiEflfS ViT* y 

[0 0 6 9] 

BP'S, ««J, h>*;i/g^*?TMRl — TMR4 ^fertSSSfit-fe^S Oli 
■fe>*ffi« [l] ic^iT&glc&£ 0 «-Sft«tth>*^«^**TMRtt. 

ttH"e«"C*#lS!Jcx/4 5pe^»bTlz>-9-ffi« [2] i:StfiIf:fe^c © 
U t>^fif C2] [1] lcfi;fcT0^££^y«<&££: 

*\ S8BRfc3:«»»*v^*y h 5 5©iS« (IP*>, t>ffif [1] co®m) 6 

&a [3] aw [4] %mMT*$>z> 0 

[0 0 7 0] 

■fe>*&« [2] tca>S««-fe>*5 Ott. 3SIC— jglSRItflL [ 
^ 3] ic»*K X«c-)6*Hlt«. -fe>i^fiB-fe>i^fi« [4] . hmm 

BIO (B) ODig^-frfeg-fe^feg [1] <D£.Z. 8ISa7y»y 

h 5 5^&©*#«l|tG)»»*:StfT, ^h^/US^*^*. TMR1 = RL 
, TMR2 =R0 , TMR3 = RH , TMR4 =R0 Hi 1 (A) It, 

09 (b) jc*f/s-rsHT»s*^ i«)«flfia»^e). ffiAASSB^ffi^BSB^- 

<5D«ffiffi#VA , VB lit. ffi*ASB^-tt«ffV6TMRl £TMR3 T^BEbT 
fcU. ffi^JBiS^ tt«EEV«:TMR2 ^TMR4 T^BEbT^££#K #C0><ke> 

[0 0 7 1] 

VA = V« TMR3/ (TMR1 +TMR3 ) = V • RH / (RL + RH ) 
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- (5) 

VB =V - TMR4 / (TMR2 +TMR4 ) =V • RO / (RO + R0 ) 

- (6) 

rrr% s (5) (6) -t*i**i*®j:^jce< 0 

[0 0 7 2] 

VA =V • RH / (RL + RH ) =VH (7) 

VB = V • RO / (RO +R0 ) =V/2=V0 (8) 

!X€IZ, Ml 0 (B) (DiEy^&U [2] (Dt.^ TMR1 =R0 , TMR 

2 =RH , TMR3 =R0 , TMR4 = RL £&Z> a «£oT. ffi*A«^£ffi;ft 

BS8^(D«£EflI*VA , VB It. !k<D£oK&Z> 0 
[0 0 7 3] 

VA =V • TMR3 / (TMR 1 +TMR3 ) = V • RO / (RO +R0 ) 

=V/2=V0 (9) 

VB =V - TMR4 / (TMR2 +TMR4 ) =V * RL / (RH + RL ) 
»• (10) 

^1^T% S (10) <D%£m&*). lk<D£olZ33< 0 
[0 0 7 4] 

VA =V«RL/ (RL +RH ) =VL (11) 

mmiZ, mi O (B) <D±y-V-&m [3] ©ig, TMR1 = RH , TMR2 
= R0 , TMR3 = RL , TMR4 =R0 £&& Q S£oT. ffl* AJB^-fc ffi *B 

m^&m&mtivk , vb ?k<p&z)iz&& 0 

VA =V - TMR3 / (TMR 1 + TMR3 ) =V - RL / (RH + RL ) 

= VL (1 2) 

VB =V • TMR4 / (TMR2 + TMR4 ) =V • RO / (RO H-RO ) 

= V/2=V0 (13) 

0«fc, mi o (B) (D^yv&U [4] tmri = ro , TMR2 

= RL , TMR3 =R0 , TMR4 = RH £&2> 0 ffioT, tfi* ASfrf ffi* B 
S8^-<Z)«EflJ*VA , VB Ji. tko&^iz&z* 
[0 0 7 5] 
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VA =V * TMR3 / (TMR1 +TMR3 ) =V • RO / (RO +R0 ) 

= V/2 = VO (14) 

VB =V • TMR4 / (TMR2 +TMR4 ) =V • RH / (RL + RH ) 

= VH ( 1 5) 

ffiSBBfttt. ±>v&& ci] ~ [4] zmymtztiztez,, mi i (b) & 

[0 0 7 6] 

HI 2 B:, HI 0TKWUfe»f^«afeWfflbfe*IB(Z)«*x>3-ifS:a%-r 
• ST^§. H*««#5 6fc*0)iE«K:BE«a*ife««t 

■fe>*5 0 tSr^-T ««B38£v$r*y h 5 5 Sr^Rfilc-TSfSfc U ic. $m 

ErtE*SK#5 6tt, 0 mm. ifl<7)tt@ 5 mmT% -€-(Z>P3JB±lC* SNi 

[0 0 7 7] 

«ft-fe>*5 Ott, #»«tth>*^/*^* : f-TMRSEWEJ|lfa*5 6 <Z)S(» 

**?TMR©^S:ifi5, 6° £ U S*?©* 
4>ff''Cg>IBIiB3: 0. 3 7mm^bTV^, r CD J: o 3 - jffcfc, Egg 

MR5*bBl 1 (B) T?BW3bfcJ:^a:ffiAift*«:»*ri:««m*S. BP"&. 
>t50 tf0ifi# 5 6 KM bTfili X b fc h S 

[0 0 7 8] 

* bf y a;u ^S^^-fe fc m& u x K w b <fc e> tc , h > * 
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i 

j [0 0 7 9] 

^ ^>y K&0f3C>3-4f«:fl«'r*ri:3VTfff*. 
[H®©fgmfct&fB] 
[01] 

BIB, »«tth>*/i/«Bit:«W!*-*HT?**. ' Hi (A) H » 

*a%U HI (B) iiil (A) ®3ft«tt h > 
* /u«3t ©fittt^fl: ©»£ fcttBtsiSH'?**. 

[02] 
[H3] 

^ I3ii xtr>/^^«la^c^>*A'«^&^:jB*a^exb;>/x < >^^*■f■o« 
^STfi^-tsHT-^So ^^t-, S3 (a) JM:^tt«c«*xfc:>A/i/:7*j- 

feiSU 13 (B) ttJfc<aig|fcUT<Pjtetcajgtfe^hr>7t/i/^'jK-?fea<-r. 
[H4] 

§4 11 **lfi*»tc«*«fli-fe trjR-rHT**. 
[H5] 

@5tl B6k-gKfeot-a-e, ^ l©«3t#8st:tt 
[16] 



ffieE^^P 1 1-3049043 




m^f- 10-289781 



[07] 

[a 8] 

mi-t£>0-e&s.. 

[09] 

139 (A) {t^iz>-9-S:^-rST'fey, 09 (B) B*ft-fe>-9-©*«|g* 

£^-3-£^-r0T'&*J, 09 (C) i4^A*>*$^l$lc«JS£;ftSvx# 

[010] 

010 (A) ti^-fe>-9-©m*#'ttS:^-r0T*S>i;. 01O (B) 

[011] 

011 (A) tt«ft-fe>-y-©»fPB3Bfe»«!-r*l»K:«ffia*i**ffilB»-e» 
•J, 01 1 (B) tt8at>tOflSA#ttS:St0'Cfc6. 

[012] 

012 (A) 14, £B©««:n>=i-4ft:as"rHT»»K Hi 2 (B) ttflgft 
[«F-»©*fll!] 

1 2:T8ff<«. 3 : &ftWgftl (gfll, 7'J-j) , 4 

: «—©««£**, 5 : IBM ( 5 -1 : fg-©Al203 K, 5-2 : K?-©A120 
3R), 6 : ^-©^tt&JSJi, 7 : B£flKtt1£M (BAM, tf> KM) . 

8 :S»*ttM (tT=>fM) » 9, 90:JhSIS«ffi, 10, 100 :T 
SP«, 11, 110: Elf, 12, 1 2 0 : ±»M, 13, 130:t 
>-t»-g|5> 15, 1 5-1, 1 5-2, 15 0: mBM. 1 6 : Hgp, tHWUgc, 1 7 
: t>Xi«, 1 8 : h>*;i/mgS, 19 : U^K 2 0: BBP, 3 9 : «Sf2 
S. 40: Iff®, 5 0 : 5 1, 52, 53, 54: h>*;V 

5 5 : a»Jfeffl©«*»^f *v K 5 6: HfiftftBtt. h : 
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